INTRODUCTION
Preferences for future medical treatments may be documented in a legal document known as an advance directive (AD). Despite national efforts to promote AD completion, 1 men, blacks, and those with less education less frequently complete ADs. 2, 3 However, it remains unclear whether such groups differ in their willingness to complete ADs or have different opportunities to do so. The latter would suggest disparities in access to advance care planning. We sought to elucidate this key distinction by assessing associations between demographic characteristics and AD completion within two randomized controlled trials (RCTs) that presented uniform opportunities to participants who may be targeted for AD completion.
METHODS AND FINDINGS
We performed secondary analyses of data from two RCTs (NCT02289105 and NCT02017548). RCT 1 compared three ADs that differed in how information was presented to 484 people with serious illnesses enrolled from 30 clinics within two Pennsylvania health systems between February 2014 and March 2016. 4 The study protocol for trial 1 has been published elsewhere. 4 RCT 2 compared methods of encouraging AD completion among new employees at a Pennsylvania healthcare system between November 2014 and August 2015. An AD completion module was inserted into the online system through which all new healthcare system employees complete employment documents. Employees were randomly assigned a module that either did or did not require them to make an active choice of whether to complete an AD.
Participants in each trial received standardized educational materials and a professionally endorsed AD form on which they could indicate preferences for five life-sustaining interventions and a general treatment goal. Institutional review boards approved all procedures.
The primary outcome in these secondary analyses was AD completion, defined as patients returning an AD via mail in RCT 1 and employees completing an AD online in RCT 2. Independent variables were all demographics measured in each trial (Table 1) . Each trial was independently analyzed.
We used multivariable logistic regression to examine associations between demographics and AD completion. Randomization arm was entered as a fixed effect in analyses of both RCTs, and recruiter was an additional fixed effect for RCT 1. Table 1 . In RCT 1, 286 of 484 seriously ill outpatients (59.1%) completed an AD. In multivariable analyses, none of the measured patient characteristics (age, sex, race, marital status, income, level of education, religious affiliation, and primary diagnosis) were associated with AD completion (all p > 0.10; Fig. 1a) .
RESULTS

Characteristics of participants in each RCTare reported in
In RCT 2, 355 of the 1279 participating employees (27.8%) completed an AD. In fully adjusted models, participants who were black (OR = 1.51; 95% CI = 1.09-2.09) or of mixed/ other race (OR = 1.91; 95% CI = 1.33-2.76) were significantly more likely than white participants to complete an AD (Fig. 1b) . Part-time employees were less likely than full-time employees to complete ADs (OR = 0.66; 95% CI = 0.48-0.89). No other characteristic was significantly associated with AD completion (all p > 0.05).
DISCUSSION
This study shows that when all individuals are given the same opportunities to complete ADs, demographic characteristics are not consistently associated with AD completion. Because results from previous observational studies-which found that men, blacks, and less-educated persons completed ADs less frequently-were not observed when equal opportunities to complete ADs were ensured, those prior studies were likely identifying disparities in patients' access to such opportunities rather than differences in patients' willingness to complete ADs.
The findings of this study may not generalize beyond the populations studied. RCT 1 participants agreed to participate in a study of ADs, perhaps creating a motivated cohort. The employees in RCT 2 were younger and may approach ADs differently from the general public. However, both patients and healthy individuals have been targeted for AD efforts. We cannot draw conclusions about unmeasured participant characteristics. Finally, we cannot rule out the possibility that the lack of observed associations stemmed from insufficient power, but the point estimates of most of the effects argue against this possibility.
Our findings suggest that future work should seek to mitigate system-or clinician-based barriers to offering opportunities for AD completion equally, rather than focusing solely on different demographic groups' preferences for completing ADs. By providing equal opportunities for AD completion to all patients, such efforts may also reduce demographic differences in the intensity of end-of-life care that patients receive. 5 
